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Abstract (Basic): JP 5114724 A 

The structure has a pair of n-type impurity areas (103) in between 
which a channel area is provided. Above the channel area, a gate 
electrode (105) is formed via a gate insulating film (102). An oxide 
layer (104) is formed surrounding the gate electrode. 
An LDD area (107) is formed on either sides of the channel area by 
self aligning technique, using the gate electrode as mask, to a 
predetermined width. The n+ type impurity area (106) is formed on 
either sides of the channel area separated from the LDD area, and has 
higher dopant concentration compared to the LDD area. 
USE - For microprocessor, microcontroller, microcomputer, 
semiconductor memory. 

ADVANTAGE - Enables width of LDD area to be controlled within 
predetermined range. Obtains gate electrode with high aspect ratio. 
Unnecessitates formation of insulating film and anisotropic etching. 
US 5913112 A 

The structure has a pair of n-type impurity areas (103) in between 
which a channel area is provided. Above the channel area, a gate 
electrode (105) is formed via a gate insulating film (102). An oxide 
layer (104) is formed surrounding the gate electrode. 
An LDD area (107) is formed on either sides of the channel area by 
self aligning technique, using the gate electrode as mask, to a 
predetermined width. The n+ type impurity area (106) is formed on 
either sides of the channel area separated from the LDD area, and has 
higher dopant concentration compared to the LDD area. 
USE - For microprocessor, microcontroller, microcomputer, 
semiconductor memory. 

ADVANTAGE - Enables width of LDD area to be controlled within 
predetermined range. Obtains gate electrode with high aspect ratio. 
Unnecessitates formation of insulating film and anisotropic etching. 
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ABSTRACT 

PURPOSE: To increase the aspect ratio of a gate electrode while enabling 
the LDD width to be precisely controlled by a method wherein an LDD region 
comprising specific impurity region is formed on a thin film semiconductor 
layer taking specific steps. 

CONSTITUTION: A part 101 to be a gate electrode is formed on an insulating 
film on a semiconductor so that impurities may be led into the 
semiconductor using the part 101 as a mask to selfmatchingly form the first 
amorphous impurity region 103 containing carbon, nitrogen and oxygen. Next, 
said part 101 is oxidized by anode-oxidizing step so that the impurities 
may be led into the semiconductor using the oxidized gate electrode 105 as 
a mask to selfmatchingly form the second impurity region 106 also 
containing carbon, nitrogen and oxygen. At this time, the first impurity 
region 103 previously formed is left as an LDD region 107 filling the role 
of the same. Through these procedures, the aspect ratio of the gate 
electrode 105 can be increased while enabling the LDD width L to be 
precisely controlled. 



Cl9)B*H«IWr CJ P) (12) fffl Jjgp £; $g (A) (iDttfrmH&M*? 

^ItFF5- 114724 

(43) B ^J5g 5 ^(1993) 5 ^ 7 B 

(5Dint.ci. 5 msm^- frftSSS^f F I s^a^s^r 

HO 1L 29/784 

8225-4M H 0 1 L 29/ 78 3 0 1 G 



*sas* *r s^osckk^ is jo 



(21)£SI#^ 


r 

^iS¥4-30220 


(71)tfiISA 


000153878 










(22) ttiff B 


¥^4^(1992) 1J521B 




1 imJP*rtS^398#ifc 










(31)«5fc1t±56# 


#^¥3-238713 






(32)1i5feB 


¥3Q991)8J326B 






(33)«$fc*£±$gB 


B^ CJ P) 


(72)369!* 













































(54) [««BG>**3 Ifegy^f hffl^NW^Kisirf-tOflFaSS 



(57) [KM] 

MOSFETf:i5^T, LDDM^Mt 

£ LTtJI/777^ >ffiTiSSfi^*ett«Mji (f!2 



1 0 1 




103 (n- ) 



] 0 s 



1 0 4 




e idL-.-5i l Jia;.l!^ 5l l .l j r . l il !" lllJ l -lJl ! iIlL | 

EaSfawBiaieaal LgiiiggailsSsagJ 



16 6 (n' ) 




(2) 



mm¥- 5-1 1 4 7 2 4 



[if** i ] **»±ic»«anfc3iei»ttiuii±K:, 

IS i t * t <5 H t i t *«iy ^ 

■ ©{MB**. 

[ff**2] f***lfc:*5^T, y^f ht«©iS$ 

[it** 3 ] nt** i tc^^x, m i <&^*e*jsuaw> 

[If** 5 ] if** 4 f£*3 (,>T, 3S 1 <D**fi*ffltttt 



[St** 6] §ff**4Kl;fc^T, ^^*^««, *1 
*Ofi«tt, l^TtX*> 7 x l 0 19 cm- 3 Jt^TT&£ d t 

t as® i» ic i o xfittfl: s n «w t , 

[It** 8] ii(rfeft**7 (c4s^T> if— 

T3FM4fc««*fStt<k-rSXatt, lOOTorr^J: 

[if** 9] ftifEii** 7 *c&^T> U— if— 
fi*nira#ftx*;^-^#-r««»*<oHltK:J:o 

[If** 10] WfEi»**7 fC&l^T. T<&<<ht> 



[f£W<Di¥iiffl£S*BJ] 

[0 0 0 1 ] 
[0 0 0 2] 

ftafl5<OJ»#tt»^f*L/^o MOSill (Metal) 
-g£<t#3 (Oxide) (Semi-conductor) <£>H:£^£: 

i^-5JB»ttIEb<&<r>a^ BIT, 

[0 0 0 3] MO S F ETOMftlt y< hfl^i 

A: 1 1 1> as a fl: t> t> *: 6 a n -a . 

[0 0 0 4] btf»b&J&*&. -tflDCtKckoT* »J&W 

[0 0 0 5 ] *(OJ:-5ttWI|ja*i»ft-r*BW"r»«* 

nfcfU^MOSFET^Sit^, LDD Uightly-Do 
ped-Drain) <h ^ 5 *8it~ir& 3 0 dtlte* ASM tc 2 
(D) (C^^tl^o EI 2 (D) tC&l/^T, ^F*6«l*«0 
*€£:£I^2 0 6«t0 feS<aVte)n^TM*«S<0/jN 
Sftft*2 0 7#LDDilftfft5, CKDi^ftflWt* 



3 

[ooo6] lddii a*, m2<D&v\z : mf&zn 

t, B2 (a) \zxk?£v\zz , 'f hmmm2 o 2 ty-f 

Mi2 0 1 <h&£ 0 ^L/T. C<^y< hfI^7X^ 
tit, gEI^ (t^777<» flAH -f 

(IWCttn" £3c£n£) *Jlffi«««2 0 3*«JBflRS 

[0 0 0 7] *t^, C©±lCPSGOJ;5&*ft«ll 
2 0 4«|Jt$tl5, fUT, ^0tt»aH2O4tl 

(*lSttlyf>ytttti^5) £<J;-oT, BfcSSftS 

SG^I"j/5 1 >^$n^^T t 1212 (C) fC2 0 5Tf 

a o fLT, CC7)7^- it— 2 0 5 ^77^tlT, ± 

^£tl3) ^««**2 0 6*«»ii!tStl«. fit, £ 
©n + I?MftM^FET07-X, HI/>f>tUT 

[0 0 0 8 ] u^^^^LDDiS^MT^^tCi: 
a*<0*j*TTtt, 0. 5 ymWl:^^ t^to 

[0 0 0 9] 

W«tfjS»UJ:5tT5lli] Ld^btt*«S. ^cDd 
t \Z «fc o Tlf v *;Wk<DHIia*±-C#» $ n&fr »T 

[0 0 10] f(5«&OSJ&ift^Si:LT, y-f hm 
*CDffB±(OHi^6 77^^ hJ££fct#JIBK:;*:€r 

[0011] fnfi^tti7f>^tM$n§^^ 



(3) 5 - 1 1 4 7 2 4 

4= 

i7^o7t 0 l^ot, I§]2C0LDD«^2 0 7<7)il@L 

£0. l tfmit5**i:tt. y-f hil^^hti 
0. 5 tfmKTT6H , ntf6 5&^ofco fe U ^ b 

Z(DZ.hlZ. V— X, Hl/-f>BOfiR*«*il5 

[0012] <%\ y-r hfga<z)ie$ h^o . 5 Atm, y 

^MSCBW^I. 0 (im, LDD©BL^0. 1m 
W£0. 5amtUck5i;rnH y< htlOfiSt* 

5* *T^:^^, ^MI^gfaKb^^, ON 

[0013] a*(o«n?tt, x"*— s— <0«wu y-r h 

30 T, ^<^o. 2J[^TT ! ab^fc 0 it— 

[0 0 14] »jffTWU ¥#<Mli!££i»ffiJ^ 

*tr*ti, MrYXyi/-^^ ^-v?-fe>it-, 

FT (»lh7>yX^) tl*«nS3&«, CO^^tct) 

Kitt. p s G<Dmm&m— asixisci^ts^^ 

50 [0 0 15] 3 "Atz I CCO^-^T 1 ^, TtdSU^sK^^K 



5 

[0 0 16] *SHHtt, TFTfC^^TLDDiil^ 
SfbV^jS^ffiqib, ±<Sfb^LDDSTFT 
[0 0 17] 

K^T^fC, ±<hlT^> (T i ) , TJI/^ - 

(A 1 ) . ^>^;U (Ta) , ^DA (Cr) » 
%\,*te^nZ<Z)'£&fr*>fcZ>tf'( hill 0 5tftl$: 

R 0 H 6 nfcWSKYtS K: J: o TJgrit £ nfcffir 

Ey-f h««c&»fl:#JJB 10 4. fit, y-f hS®cD 

~Ffc»tt 6 nrzy-t ht&iuR i o 2 , -^^iotm 
io7, |pi 1; < —$$v>w, 2 <D^ffl.yqm& 1 0 6 . 

a* 

[0018] Bl teNMO S <^«-&"C«S^, PMO S 

coD*e»ai*j«KttX!y^>ysnT, mi (a) \z 
^t^? fcy-f Matas^^a* 1 0 1 *£»y>f 

6<HC> «AB. <*>fl"*S&3M£»lC«fc^T, 1X10 
17 — 5 x 1 0 18 c m-*m&&M&<D^ffi.ty}M&<D^'£ ^ 
(fe^Tttn- 'ti^nS) J! 1 ®3F««|«« 1 0 3 # 

[0019] ^^T?HMBKfl:ttK:J:-3T. y-r htSi 

y-r h«ata:a^*ff»co*aff**aiS"r5. fit, 

«*£Mfclfc£Rfl:tt» 1 0 4 (OrtWJcy-f Mi 105^ 

g£3 0 (mi (b) ) ^©iartt^ nswjift 

tbT»«Wlci!ifP*'fr*iESB)&**-&flDTr, y-f MS 

y-r h M3^4skk± ictt»^»*co» 

[0 0 2 0] U3^Utt:*«6* *?£BBiC*5^Tfi, 



(4) 5 - 1 1 4 7 2 4 

6 

T«9ii£n*, l^oT, *»WTrtt, 

KJ;oT* y>f US WJt«««©ttlB«SMft 

lOnmHTOiSTlBfl?*. -f^fl^ii 

[0 0 2 1 ] fdUT^Sc ^n^y^f hM 

1105 £*r<Dmm<DWHt%}& 1 0 4 $7X^tLT, 
t;i/777<>WC 1 X 1 0 20 — 5 X l 0 21 cm~ 3 <h^ 

(iE-5f-eten + £:^$n£) f§2 

©^*E««i*ttH+<0 1 0 7 LDDtLTM 
•T^o Z(D^v t:lT, Se*<OLDDfP«^ffilcJ:*» 
DW^f f5 L D D ^§5 : t J&iTf § fl CCD 
Iltfig-r^^:^:^ H j&> S 91 Si a> «k 5 fc: , LD 

fcse>, y-r hsi©7x^^ nt^>c*<-rsci**'r 

[0 0 2 2 ] £<E>tC, L'DD<0«L*ffi86 
ta»t:WTf^ Q MAtf* L^lOnmd^O. 1 

30 m&xmmx. 2oxtioRetts«T*ofc*«, * 

nr. i o^iS^iT^f 6ctOTiT^5o 

[0 0 2 3 ] $ £ fC, fi£3fe^L DD^iS^7 

40 [0 0 2 4] a±(Z)«IJi«E*i:Baia:LDD«JS*»« 
fdH®W{CT : t;U7 rXS§^»t57€Ji'77X©«fc 

[0 0 2 5] 11 3 fC^o^T, EH 1 0!>»'&i:W*3a:«IJt* 
t-T5^ M8«^ftt-5 0 fit. ^FttttF-r 
$nfc^^e E H ^^^^«3 0 8 ta#©!KKMlc*«Jl 



7 

[Sj±£-££ C <h#*JltgX& 5 Z £ &*5MBA S**J!.^*: 

£5 iczk*^/\ ny >X, 

[0 0 2 6 ] £<££5&#^li^«£:f&tf £ d tfdJto 
XIEJ4 (a) fw^Ti: 5 AJf F T^ttSr^-TC 
£j&*T?€ffc. (§14 (b) tt, «e*<7?LDD*it^iBft 

mixrtrzt£»T?t3:<* **T»n«i D &*— soffit! 

c£>X, TFT*ffi*WK»fPS ; fr«»'&JcttM*:a:|WH 

teu H4 (a) \Z^^~J:v\Z* liMftMOSFETW 
4*tt**lRr±t"SJKHKir?^Ttt**:A<*lor^a:^o 

**»««"ctt, «&«s«fcjt^x, 
^•>-ft*tt*a-c o. i — i o % t^-s £5 k:, fjgi 

*S^fi**B (SKI o o%) tcit^x 

[0028] ssun *«attJixttA> y y 

So «A«B4 (e) , (f) ©J:5az*;!/*-y5> 
HHd^SKW^^rfigTftSo I^(^LDDM(7)TFT 

x&, v-^/f t H i/-f >oi*;^-;t> p 
Hf±. H4 (c) , (d) ©JcStcte^xn-s. 4*^0 

m^nx^^^^^z &m (c) t^^ns^ y-r b 

«*fCll(Oc*ttfltJBE*«BIlin$nsi:, H (d) X^ $ 

X&S £#A&*lT^*. u©«i!>ttTFTrtt1»k:» 
[0 0 2 9] -S, LDD««©A>H=ftyy**4 



(5) #H? 5 - 1 1 4 7 2 4 

8 

/OH*ty^t^«»H40 (e) (f) 

(OT$na a is (e) &y-f Mc«j£c&BJin$nxv>fc: 
^«js. (f) ny< htc*cD**a:«BEcogjjni*nfc 

ttJS*«T« (f) J&*5WSj&>ft<fc3fc: (d) £J£^X 

#x.£n3o fit, ^My'j3>0/Oh^t^ 
tttSaftxaaWT**. &TK3IJi«I*asU i;Di 

20 [0 0 3 0] 

H««*H3fc;R-ro £"T\ El 3 (A) \Z^T£olZ, 

o i±c, MJECVDttK«fcoTft»KfldR 

3 0 2 $fS 1 0-5 0 0 nm l fl^.«, 
1 0 0 nmf)Jt§ a Ot^X, Hi;<, Mi±C VD^fC 

1 0—1 0 0 nm, 2 0 nmfc'W/S1"5 B C 

Xt* 1 0X30 um 2 <D-B:?jM. H/^-r>^b, £ 

fc^C&o/to X^v^ — if— t. LTH KrF 
I/— If — (ftl 2 4 8 nnu /tiMB 1 0 n s e c ) & 
|/-+f-W*;i/*-SSttl 5 0- 2 5 OmJ 
40 /cm 2 , ^H2 0 0mJ/cm 2 tttl^^o 1 

[0 0 3 1 ] ECR^^CVDSlCit) 
T, f$50-l 50nm, MB7 0 nm^-f 

f$ 1 0 0-8 0 0 nm, 0 0 nm(D7;H- 

. t^S-c€^»3 0 3feiWy-f h»H!3 0 4 &»ME 
TSo y-f h«ffic^iBi:LXti, ^Jx.^, 5 0 0 nm<h 
50 Ufco fit, Stt*>f ^>^IT^jA/uX, ^F««iS 1 



9 

x 1 0 17 <- 5 x 1 0 18 cm" 3 , jff*L<ti, 1 x l 0 18 
— 2 x 1 0 18 c m~ 3 > #Jx.tf. 2 X 1 0 18 c m~ z C0 n~ 
§PF*E#3ffl«3 0 5 £^/&T3o 
[ 0 0 3 2] "AlZ. M 3 (B) Kl^T^ RiSSfl: 

&tc£oT, ^MIi^§^»«(l:L, y-f 

2 0 0 nnKOlft7;^-»)AII^ 

1/ >^ U a - ;wc 5 % ©fiStSS? b , T>^E — r 
§ffl^tpH*7. 0±0. 2 KWBL/fc*««Plca« 

btc, «JEtf*l 0 0 VfcaLfcftSli, ^JE— 

[0 0 3 3] C^ch^SKtT^zz^Ate. EI 3 (B) 
tCfE-^- 3 0 6 T^tlT^Si^ y-f h«S£'&tr 

X, «tt* "6 n + !0TM*M3O7 

$Mt5o ^F«*«Stt lxio 20 - 5 x 1 o 21 c m 
~ 3 . #flx.«0. 8xi0 21 cm' 3 itmj:i:K 
[0 0 3 4] ^E-COft, (C) fC^ $ *l<5 «fc O fC, ft 

a— OA$i$nr^^^na, u— «f— 3t<8iB*f(cj; 

£«a&fc£i;H@T5<0Trfa 5 raster c 
[0 0 3 5] y*f hMt-?-<o»H(OBfl:ftJl© 

^^{CJ:oT7 : E^7rX{tU^®a3 0 7& c fctf 3 
0 8 05 KYkftJl 3 0 6 <Z>T<Bffl#&«JHLL& 
^coi: ^ CUT, #E»S««ca*M#lffi«£#T<5 

[0 0 3 6 ] #*sa*«*»ttSj&*fr9fc:* f>un> 



(6) #BT 5-114724 

10 

mm<D&m&*7 x 1 o I9 cm%T^nci^as 

[0 0 3 7 ] $T, :Oi;5C LTlSif^^C^^rc 
Si*5fci£>K: 1 ^JE<Dzk*#**T2 5 0r-U2P#P B 1/1 

/0 [0 0 3 8 ] S£^0^«[el^0^^O^^i:fHl 

mizmmmm^hi^x. 'j>#7xg 3 0 9 ^wi- 

ffi^n^i^ MMXtlta, ^/y7>S i H 4 
[0 0 3 9] -e^m, JBM*eftJKfc«ffi®^^0^$BB 

tf\ 7;^ti3 i o esr^o Co IT, SI 3 

-r^o *3ewK:«fcoTy'f h«a^j;(tfiE3»tt, i»a» 
&\z, y-r h&m£mnm<Dm\z&mf%mmMmiz ( k-D 

[0 0 4 0] P S G*0<e»4*ttKlHH<Z) 

[0 0 4 1 ] 4^JK#jfcJ:oT»'SttfcT F T£)^te£: 
B4 (a) [C^"To TFT^^t^Mt^f 
0. 5/imX2 0 am, #^IM3 0 8 Oifj;0. 1 

B0)tEI45Vttl/ft:. H D < (b) fc*a#<D*ii§ 
^ T F TTf t ^ ^ « 0 . 5 urnx 2 

T S C £ fc =fc o Ti277 [rI u — ^ 7&*»« $ n 5 £ £ *> »C. 
^-7««E (y-f htE^O VcDch^co H \s< >ftSE) 

Jg^J^ttN^ir^^STFTfco^TfESBL/fe^, 
V^HTFTI:^^T^^*l:MTf5o 
50 [0 0 4 2 ] CHJ60IJ2] H 5tt^LBI7(cfi*583!B 



11 

m^-To Sf, 0 1 t UT3-->?7 0 5 9 

^7X'7C VDSfCioT 1 5 0 nmf:W Lfz* Z 
*l£6 0 0tT6 Omm. Sffi^T7--Jl'L, 

ttO¥»M«5 0 2*«krJC5 0 3 ^ULfc 8 d£ 

[0 0 4 3 ] £ SK. ^^tS^^^-yu/ hiT^f 

^L, Pfv^iHFT^Whtl5 0 6, N^^r^ 
;HFT©y< 5 0 7 . B£;§§15 0 5 S5d;tf 5 0 8 

&mf&{sfz 0 Z<D <k O (CLT, T F T£)^£^X.j£: a 

iM^tll^^o Z. Z ^T(^X^-Cf# btl^iT F T (VVt 

m&ms (a) fc^-r. 

[0 0 4 4] O^T, EI 5 (B) J: O IZ&MCDT 

FTS«5 0 3 \Z7* h Y 5 0 9 ^m^LfcVtM 

X^it^ v-r ( B F 3 + ) ab^^^^^^-r^> 

(B + ) $-ft>SALT, £I©TFTg^5 0 21: 

-f 3->X^;i^— te7 0-1 OOkeV, K-XI 
H1-5X10 13 cm" 2 i:L'^o 
[0 0 4 5] C<O^M*««WfiltXatt^ft<3D*<oa 

<D7?X^£:& — y^y hCWoltSCiC K — tf >^ 

aASicisa^c^^T^, X7xv h— tf >#\z& 

«tt, ^ft>ffiSi^X7X7fS{:i:oT, HKffHc* 

i(6i&#Jg-CS9, «a£>T»i&14<Z>,fc< &^«18Tr**. 
[0 0 4 6] |p[«tC, £«OTFT««5 0 2 \ZZ7 * h 
h 5 1 1 ^ML^lTNI^Mft («IA«U 

So 

[0 0 4 7] y-f Hi-E»50S-508 

5 0 5- 5 0 8 ^1 (-hffi*J:tf«ffi) tcKfliTVi/a 

:z^A<&«K5 13-51 6SMUfc. fflSfi^tttei 

550 »c»M$nrv^ 0 

[0 0 4 8] jgfiiLT«3 %^I5l^Xf l/>^'J 
□ -Wt^ 5 %7> : &-7T^|DLT, pH^7. 0 
±0. 2 £ L^I^f LT^C/^o^ 



(7) 4§H¥ 5 - l l 4 7 2 4 
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o *msor*ffifcJg»gUfe. SIJi2 5±2t{:So 

[0 0 4 9] d<Z>#JgT, 0. 5mA/cm 2 O 

«ofc*^51«L/. SSfE^O. 0O5mA/cm 2 
«fc3KlUT#6*Tfci»aK^tJR©ffatt3 2 0 nmT£ 

■^^o i^jboi:^ \z it, y-r hia - Rmommizm 

10 5 (D) T^$tl^ «fc 5 13-516 

[0 0 5 0] f UT, U-— If— — 

tf— T— — S^^XY7T-y|;lglT, 
^^.^ ( 1 0 2 t o r r &L±) T1 X 3 0 0 mm 2 <Djz 

g £ cd i^-if-^ $ -a- ft a* s m»t Lx&zfji'D 

fz 0 I/— If— teK r Fl^yT- u>— if— S/HH, MA 
t*3 5 OmJ/crn 2 (E>/\° «7 — ^S<£> — if — £ 
5 0 ->3 y hgg*fLfc. ^ODcfc-pftl/— If— T— — ;Wd 
i^Tti, ffi?Yt#3 5 1 43o<kX$5 i 6 <7) T fC &g T £ ^ 
20 *8**«{CHUTttl/— If— Lft^ODT, &H 

comity) <nm<Dmiwfthtztfx&z> 0 ^con^&ms 

(D) Kl^To Z.CD^O \Z LT, PS<B»ft^*6tt«tt 
5 1 7 t*nKl|»»bTPa<Z>*lSJl^»g»««5 1 8 
$ 6)fcNS08S^M»fil«5 1 9 tfnicBSl 
TNS©*3B*5F«*««5 2 0 «$n§, *Jfc, 

fbl^f $01/3-l/2T^5 0 btLTSO. 1 
-0. 2tfm^ £7z. atLTSO. 03 — 0. 2^ 

[0 0 5 1 ] ±5BcDl/— If— T — — ;McJ;oT, i6S5& 
[0 0 5 2 ] f^t, ««tt«JE^ft**6»*K:±W r 
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««©«iBa*— *«c»fc3ft*©-rttfc^©T. lis 

BBteR#K:5 ^A/cm 2 ©«SfE$rSttb, l#WK:2Vt? 
•^±#£i±T^o£: 0 fit, m.&.&2 5 0 Vfcfto 

$te#<] 3 2 0 nmT^o/io 
[0 0 5 3] ZL<D£? iBi»^HSSrl»Sbfe, 

E»&Iyf>^bfeo U — If— tLT}i77*r>a7 
>yie^QX-f -yfNd : YAGI/-f- (&fi 1 0 
6 4 n m) <£>3f§ 2 KSIK (Kfi 5 3 2 n m) b , 

»5 n s e cT?*ofc« iW^-fSttlkJ 
/cm 2 tL^io afl-£XY^f-yil:itb, tr — 
AMMIT, «IAtfH6 (B) fC*^T. 551^5 
5 2 Ttf; $ O feffifr CD X- y £f Zfe-ofZa 

[0 0 5 4] :®Iyf>^ntXH ^fll<©7^ h 

hW(Ct)«nT^5S^^*5. 16 (B) <D£ 

[0 0 5 5 ] 3 5 fC, ^£CVD/$l§I^t>A' 
-t:iA b , KYt^*«JR«r*tSEb, cntBWIftlMIt 
<0Jx.«B 5 (E) 0521) fc U^io fit, 

(B6 (C) (D 5 5 3 ) ZMfclrfZo Z<Dh%. 

{t7 p ^^xij7Afc^T'6x-/5 l >^3SS0^^, 
y77-M (#ffc7k*fc#ftr>^xT>A#B*sti 

-ctt, ffaaxy^>iftk**»6tifc, m*. 

K. ¥»#SiiJBi«MK3IWk**» (SOwtX) tH 
^L7> : e-^AM (40wt%) <h£ 1 : 1 0£)i£ 

l*tt6 0 nm/^T&ScDK:** L, 7VU5x9Attl 



(8) ^SH 5 ? 5-114724 
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^ h#i£<7>^>fkS^0^^SJ^ttx^5 1 >^(cJ:oTx 

ffit>^MT€^)o £<0<h€^gjStt^>Xy?>2fcD 
ftfrtlTH 0 s c cm, JE77 0. 0 8 t 

o r r , R F/W— 1 0 OWtl^ KfkS*<BX:y 
>^HhH10nm/»T*ofc. :£D^^ClT, 

[ 0 0 5 6 ] f^S, 5 2 2 - 5 2 4 £B 5 

(E) **W*B'6 (C) S^naJ:^ tCj^Lfco 
B 6 T^£n*±BB£leI&Bf;:J:oTSiaL>fc<Z>a*H 

5 o 7 (c»»snr^fco)Ta6***, tt^isnt, 

20 [ 0 0 5 7 ] (S?J6#J3] B 8 (Ci^IH^RIH 
^1" 0 3£?\ 0 1 <h LT^-->^7 0 5 9 # 

7^*fi« fit, Ttfe<0Kfl:a*fiJR8 0 2 £ 

IPSlOOnmfcU ^y^SCiotJg/JLfco $ 
SIC, 7^)V7 7 7 y'j3>t!8 0 3 ^^XVC V 
D8l:J;ot5 0nmOT/jELfe. t<D±\ZT^:)Vy 
7Xy'J 3>I^§l€@«TtftiIl8 0 4 

6 0 01CT7 2B9H, £*3?B§v.f»T;rx-;i, L > 
H<k£l±£o 3 Cn^7>h'JV^77^-St 

30 K«tt< *>X.y7>jf (R I E) ^(CioT/^-X 
>^IT, H! 8 (A) Ki*Tcfc5KAtt<B¥*#*«£ 

[0058] s sic. WMtmm&*—<yy b t-tzmm 

SlttTCX^y^ftlCioT, y< h«*kJR8 0 5 
SrJPSl 1 5nm?5:ltlgUc a ^OttlT^XT H 
— ySfcioty-f «ftl8 0 5*{;U F 

-xt^, zn><$* xw bn<tm*iz&&Tz>^hvv 

i£«JBEf£ 1 0 k e VT, K — X*f*2 x 1 0 14 c m -2 -? 
7c„ O^T 5 , 6 0 OtT 2 4^r«1TX — ;i/^^5Ca 

[0 0 5 9] ^C, X/V^'J >^1CJ:oT7J^x 
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<£>^g£4 0ttLTi:€H2 2 5 n m/:fr o 
:^J:^CUT, T F T<Bfl^€rS>Lfco d (Z> «£: £ 

[0 0 6 0 ] -Y ^>ttAffi(c£oT, 

fCN^co^M*^^ (V — X, K K » 8 0 7 ^ 

I^-iiSOkeV, F-Xfite5 x 1 0 15 cm _2 
£L£:o K — tf >^HIiItc^-rct 5*d, ®KtK£^ilb 

z.(D^o\z\^x. E18 (B) K^£n3 J:?&*jt?W# 

[0061] $ ^tc, iE3»8 0 6 \z9icL&m.v* mmrn 

ffi) fcl»Yt7 , ;i/5— »>Afl!)*|R8 0 8 &3»filEbfc. 
»{fc«, 3 %^KI^)xf 1/>^'J 5 % 

7 r >^E — TT^^ObT, pH£7. 0±0. 2tlfciS 

^§:Si, $ 6jct f T^ssrtibt. mm 8 0 6 

[0 0 6 2] d^tt^T, 0. 5mA/cm 2 CD 

tl«L, «JEfl*2 0 0 VfciigL/fce,, fUE£— «fd 
fcfc^tltl, mSE^O. 0 0 5mA/cm 2 \Zt£ 

«k5 fCbTT»Snfcl»a»fl:KfiD*att«I 2 5 0 nm^ 
^-37to -e^m^^iH8 (C) C/^to 
[0 0 6 3] f^t, Ix— tf-T^-^&dfcofco 
U—if— fc*K r Fl^y7-L/-f-^^ t «Att3 
5 0 m J /cm 2 <£> A 1 7— ?SS<£> if — /^UX £ 1 0 
y3 7hS»lfc- 4>&< <h fe 1 HKOU— if— ggttfcJ; 

»A 6 tl -5 £ a $ 1±Z> d £l # 3 d t te*£^ g> % 
tlT^S^ if— <D/W — ©^^tl:J;5/Ffi«) 

-if— BMfjWHSL^. L^Lft^S, S^tHdfc^HBc 
© U - ^ — fct£Ste £ i&T $ it -5 d t £ ft £ (D T , 
*HfiS0l|-e/B^£: l o t>S£L<r>d£?&*9lS 

[0 0 6 4] — if— T— — Mt. gMt££^a6££:a6 
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16 

fca&, ^««j««**«Uibfcfe©«, H£*TU— if- 

[ 0 0 6 5 ] £ft. *jBSS«Tfc3U HI 8 (D) fd^^n 
*<k-5fc, U~1f— 3tt Alt 3 -frfc. MAtf, 

if— £ <fcoT, ^M*M«<£>5 5 BSYfcSn 

9,81 o tt+^icaaftianfc^FMftiwwTr**. «h 

iBafl:anfc«« , r*s. 0^8 1 2 tt^*e«5««"c* 

(D) •JOT«*«W&ttItn«J: ^. 

[0 0 6 6 ] Z.CO£o \ZLT, if-0M^Ix.^o * 

[0 0 6 7 ] £HJjg#iJ4] *JMSl:J;oT»6ft«T 

tt— mz i#t<DMfa±\zi&F&znrzm*cDT ft\zmv 

TFTtfiSffTfeJ:^ rKiS»fP^5*anST F 

\Z. *&w&%wtMW<D5£w-c$>z>mmw- 3 - 2 3 7 

1 0 O^^o^Tfi, fT^i5£, 

[ 0 0 6 8 ] ^SIJg^Jtid^ck^^HJB^R-rs l #J 
@9 (±SB) 0 (EfffiEl) fdJi* 

^^^J^r^fo ^HJg^JT 5 ^. 3-296331 
fCf5ai$n^i: oU. PfvWTFTiiNff^H 
FT* 1 ocolj^i (^^H^^ r^JB»Tr-5fc«>JC«« 

50 tS^t^CtWIt^n. »*fC«fc-3T«»ffitt** 
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TttHMHfcfl:Bta*«< (2 0- 1 0 0 nm) % P^-r* 
;HFTaSffiiftl^f^ (2 5 0-4 0 0 nm) Z 

[ 0 0 6 9 ] 2 <0«-&iW«JCa— Zl>#7 0 5 

9^S«90UIT, NS^*6«ffitt 9 0 2 , PH^ 
M4^l^« 9 0 3, y-f h^JK 9 0 4^W - IE,® 

9 0 6 <h 9 0 7 L£ a y-f MM - BESfctf 

fcES8 9 5 0 fc»«Snt^5. (EI 9 (A) » BIO 

(A) ) 

C 0 0 7 0 ] S 6 fC, y-f Ml • IE® 9 0 6, 9 0 7 

9 0 6, 9 O70Hi (±®43«fctffl!lffi) fcRYkT;!/^ 
-^7A<D®jK9 13,91 4 ^/$L^ 0 BftSKYfctfH 

l«©i$M6 0nmT$^o (SI 1 0 (B)) 

[0 0 7 1 ] 9 (B) K^fe^T, 9 5 1 £ tl 

^cfcofc, y-f MS -EJ8R9 0 6SrU— if— X.y7> 
^fC c fcoTiE5»9 5 0 *>6«J0«bfco fit, CCD« 

E©£Sfctt«*«JEtf 2 5 0 V£T_Ltf£: 0 ^-<£> 

^cfc^ofca*, iesft9 o 7 fctt«*a*sttn<5fc», y 

-f blEM 9 0 7 CDfflHK:JP3#<J 3 0 0 nm0M7i^ 
x^AM«$tlf:o (B10 (c) ) 
[0 0 7 2] fOt, U-if— — ;i/^r^C^^7to 

t^iUFT (Hi o&#j) a. 

JUFT (il 0*1) ter#«»fkK<OJP$a*3 0 0 n 
mT&9, ^jeSflWfc 15 0- 2 0 0 nmMUCo 
*-7"fey ^WOWfe 10 0-150 nmT^o 
£:<h3£££n£o (B 10 (D) ) 

[0073] fos, SM6«y 2 <oa-&t^afc, 

Tl/- tf— Kit Ciot, 7H= 9AE«©*Iftf 
19 0 7^^11, Sfc, T.M 9 5 0 $ 
b, K® 9 2 4^9 1 1 Ctf} J; ? t:LT. 

[0074] -roia izirTftgk-znrzM&iz&^T 

i/^Co — 7j, Pft^MFTH KiSMffsttBH-7« 
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[0 0 7 5] Z<D£o\Z 1 tt<D*«±Kl«lft***fc*T 
F T ^11 L & ttft tefft £ ttffi tc * S • #J x. 

tf. ^11^^ F^-f A — ic^s^Ttf, y7M/yX^- 
«<Z>»31EI»lctflBjSTFT**, W^I3»K:tfiifWEET 

[0 0 7 6 ] 

MfcVvZo 2ifz, f^LDDM^it) 10—100 
389! tf* JS^*;Mfcfc£oT. y«IJ5tS«A6 

[0 0 7 7] fc*>3A,, &&mQ<DTX'*2 hlt&lSk 

SET ^fgejcO^J^tf^L^o 
[0 0 7 8 ] *|£&Jtf££ LTy'J 13 >^cD¥##g© 

ffl $ n 3 3 £ £ tf *J Q £ o 
[BffiODfB*&«9H] 

[nil *mM\z£&LDD<Dft^jjm<Dmwm$:^ 

30 To 

[B2] S£*(7)LDDff»^fficoSff®B$:^"r o 

[B3] **W*3PJMb*:l6l*a6*±^ONMOS<OfP 

[B4] *SUg«TfP»UfcTFT<0«tt*»r- 
[B5] **9IK:J:*TFT<OfP»xa«<0»fffiB*« 
To 

[16] *^0JJc:J:^ T F TcDf^^X@^JC0±MIEI*:^ 
To 

CB7] *»SK1J:ST FT<0^«xa«€(si»BKli: 
[B8] ^^BJfCi:^ T F T^f^^X^^JcD^Migl*:^ 

To 

[B9] *^0JtcJ:^> T F TcD^SX^^JO±®IS^^ 
To 

[Bl 0] *S*0JtCJ:^TFT<7)^iSia#iJOKffSB$: 

ioi y< nat65^*»» 

10 2 *W htfiftJR 

50 1 0 3 n" ^F^^m^ 
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